Differentiation of smooth muscle cells in chicken gizzard. Self-catalytic mechanism for the production of smooth muscle cells.
During development of the chicken gizzard, a thick layer of undifferentiated cells (mesenchymal cells) is constructed, and the cells differentiate into smooth muscle cells or connective tissues. We found that the differentiation of smooth muscle cells occurred first near the outer surface of the gizzard and the differentiated area spread to the inside of the gizzard. Therefore, we assumed that the differentiation of most of the smooth muscle cells in the gizzard is induced by differentiated smooth muscle itself. When undifferentiated cells from gizzard of 7-day-old embryo (Hamburger and Hamilton's stages 26-27) were cultured on a coverglass coated with extract of gizzard that contained differentiated smooth muscle cells, the cells attached to the coverglass and differentiated into smooth muscle cells. On the other hand, extract of gizzard from 7-day-old embryo did not induce the differentiation of smooth muscle cells, though it induced the attachment of cells. We found that activity for the differentiation of smooth muscle cells appeared when differentiated smooth muscle cells appeared in developing gizzard. Gizzard contained higher activity for the differentiation of smooth muscle cells than the other tissues. Transforming growth factor-beta (TGF-beta), which induces the differentiation of vascular smooth muscle cells, did not induce the differentiation of smooth muscle cells in gizzard, though extract of aorta induced the differentiation of smooth muscle cells in gizzard. The results obtained here support evidence that the differentiation of most of the smooth muscle cells in gizzard is induced by a self-catalytic mechanism in which differentiated smooth muscle itself induces the differentiation of smooth muscle cells.